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Abstract

entenees into meeningfui phrases and clauses is an ennentia

in language comprehension, and parsing difficulty is n common reading

17) r h1em. Prosody (intonation, stress, and rhythm) provides inforrAlion

about phrase and clause boundaries in spoken language which is imitable

in tten language. This experiment tested whether prosodic inforntntlou

facilitates children's parsing of sentences. Above and below average

readers in the fourth grade divided sentences into meaningful word groups.

There presentation conditions. In the ne:prosody condition, the

oectences were presented in written form only, while in the prosody

codltion they were presented in both written and spoken form. The results

suggest that below average readers have difficulty parsing sentences when

prosodic information is not available, but are able to parse sentences about

as well as the above average readers when prosody is available.
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Prosody and Children's ruing or Sento'

ParHing sentences into meaningful phrases and clauses is an essential

step in language comprehenal Aeon ding to en models Clark &

Clark, 1977; Kleiman, 1975), language comprehension involves a

capacity working si ry which holds surface representations of input words.

Varlott s processes operate

into constituents (ph

expressed. Once the me--

pcsi cords in working memory to parse them

nd clauses) and to determine the meanings

of a constituent has been determined, the

individual words no longer need to be held in working memory, thereby

freeing some of its capacity for new input. If one fails to parse sentences

appropriately, comprehension will be impaired. In fact, there is evidence

that parsing difficulty is often an aspect of reading comprehension failure.

A common reading problem is that of reading "word by-- rd," rather than

chunking the words into meaningful phrases and clauses (Clay & Isnlach, 1971,

Colinkoff, 1975-76).

In the comprehension of both written and spoken language, syntactic and

semantic information can be used to parse sentences into constituents (see

Clark & Clark, 1977, chapter 2). The two modalities differ in that speech

contains prosodic information (intonation, stress, and rhythm) which can be

useful in sentence parsing, while print does not. Written language can be

understood without prosody because prosodic information is generally

redundant with syntactic and semantic information, or is replaced by

punctuation. Although language without prosody can be comprehended, the

4
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redtartt a y it provides may Cecil te r_amprettenoinn, card the lack of prosody

in Written language may contribute to difficulties in reading comprehension.

In this paper, we will first review HOW of the ( idence that prosody can be

useful in parsing. Then we will report an invent which teats whether

prosodic information fe,cilitntes children parsing of sentences.

Several types of prosodic cues to phrase and clstse boundaries have

been identified in acoustical studies. Cooper and Sorenson (1977) found

evidence that these boundaries d to he marked by specific pattern of

pitch change. Klatt (1976) and Sorenson, Cooper, and Paccin (1978) found

that phrases eked by an increase in the duration of their final

syllables. Scholes (1971) argued that the relative ks in loudness

provide the most reliable cues to syntactic boundaries. In Addition, pauses

in speech provide information of potential use in parsing (Crosjean,

Grosjean, & Lane, 1979). These studies suggest that pitch, duration,

loudness, and pauses can all provide useful information. Which dimension

predominates may vary according to the speaker and the structure of the

sentence.

The usef

surface structure mbiguity. For example, the sentence I fed her dog

Ines -f prosodic cues in parsing is most apparent in cases of

biscuits has two possible readings, either she was fed dog biscuits or her

dog was fed biscuits. In speech, these two readings would be reflected in

different prosodic patterns which would enable the listener to determine

whether the appropriate parsing is LfsL'tslozb or fed! her

do0.b_ scuits. Lehiste (1973) provides evidence that listeners can use

prosodic information to determine the intended meanings of such sentences.
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In study by Schole (1971), pairs of words were

iten plcAl different contexts, either were within tilt

:hem. For example, the pair

sentences;

had a clause boundary be

an! (0 Omit appeared in the following

If youfInLyclur flowers spotted plant them in the sun

Ifyou find your spotteLp= n le m know

1'apc recd dings were made of 10 speakers reading each cif the sente

aloud. The word pairs were then excised from the sentences and played to

subj c

COS

sked to judge which sentence ebch word pair was in when

it had been recorded. Subjects did significantly better than chance.

Several other tudies have provided evidence for the use of prosody in

sentence parsing by creating sentences in which there is a mismatch between

prosodic and syntactic information. This was done by using sentence pairs

that have a string of words in common, but different constituent boundaries

within the string, as in the example given above. Both sentences were

recorded with normal intonation and then the common word string was spliced

from one context to the other. These studies have yielded two main results.

One is that subjects' recall err -ors generally consisted of changes in

wording such that the syntactic structure of the reported sentence fit the

prosodic pattern that was actually presented (Darwin, 1975; Wingfield, 1975;

Wingfield & Klein, 1971). That is,-subjects resolved the discrepancies

between intonation and syntax by altering the syntactic structures of the

sentences. This may be related to Carnes and Bond's (1975) finding that
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syllables, words, and

artily misperceived.

The other result is based on the finding that, with normal spoken

sentences, subjects tend to accurately report the location of interrupting

stimuli (such as clicks) when they occur at yntactic boundaries, but

inaccurately report them when they occur within syntactic units (Fodor &

Bever, 1965). In sentences in which syntax and prosody mismatched,

interrupting stimuli that occurred at the boundary marked by prosody were

reported most accurately (Wingfield & Klein, 1971; see also Geers, 1978),

Additional support for the claim that prosody plays a role in sentence

parsing can be found in Svensson (1974).

The experiment to be reported tested whether children parse sentences

more appropriately when prosodic information is available than when it is

no- This hypothesis was tested with both above average and below average

readers in the fourth grade. The children were asked to divide sentences

into meaningful groups of words. There were two presentation conditions.

in the no prosody condition, the sentences were presented in written form

only, and the children indicated word groups by marking slashes in the

places they judged appropriate. In the prosody condition, the children were

given both written and spoken forms of the sentences and marked word groups

as in the other condition.

7



Body and Parsing

6

Method

Subje,

Twenty above average and 20 below average readers from fourth grade

classes in several central Illinois schools participated in the experiment.

At fourth grade most of the children can decode individual words but "word-

by-word" reading is still a commonly reported problem (Kennedy, 1977). The

Stanford Diagnostic Test had been administered by the schools, and the

assignment of children to above or below average reading groups was based on

the national percentile scores on the reading comprehension subtest. The

above average group had a mean national percentile score of 77.9 (standard

deviation ... 11.8), and the below average group had a mean score of 29.8

(standard deviation 15.4). There were 13 boys and 7 girls in the above

average group, and 11 boys and 9 girls in the below average group. In order

to determine where adults would mark word group boundaries in the sentences

used in this study, 20 community college students also served as subjects.

Procedure and Design

The children were instructed to divide sentences into meaningful groups

of words and were shown how several example sentences might be divided. In

the noprosody condition, the sentences were presented in writing only, with

each sentence on its own page. The children were instructed to read each

sentence twice, thinking about which words formed meaningful groups on the

first reading and marking slashes at the word group boundaries on the second

reading. In the prosody condition, the children heard each sentence read

aloud twice and also received a written presentation identical to that in
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the no- prosody condition. The spoken versions were tape recorded by a

prof essionnl speaker naive As to the purpose of the experiment. The

children were instructed to just listen and think about word groups on the

first spoken presentation, and to rend alo and mark the hound ries on the

second presentation.

The stimuli consisted of four descriptive. passages about creatures on

fictional planet (see appendix for a sample passage). In these passages,

which were written by the experimenters, the vocabulary was kept as simple

as possible. The children were asked to circle words they had trouble

reading during the experiment, and none of the children circled any words.

The passages were grouped into two pairs, each pair containing a total of 48

sentences. Each child received one of the passage pairs in the prosody

condition and the other in the no-prosody condition. These two conditions

were run approximately one week apart, with order of condition and order of

passage within condition counterbalanced across subjects. The experiment

was run with groups of children mixed as to reading ability.

Analysis of the children's data required determining where word group

boundaries should be marked i the sentences. In order to facilitate doing

so, we chose to focus on five types of structures. All of these structures

occur frequently in fourth grade reading materieis and the four passages

included many examples of each. The five types of structures considered in

this study are:

(A) Clause subordination marked by the first word of the sentence

B"a"ethe-H---2111"8-3-141-n-sthe-carielver-fast).
The

initial words used in these sentences were because, when, and if.
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0 Clause bordinatio marked by a word in the middle of the

sentence (e.g., 'Che__nuonlo on clrese yet scnrr -_d when then know xkads are

rr ). Again, sentences with becnuse, when, and If were used.

Clause conjunction. This get contained throe subtypes,

di rtinguished by whether the subject f the second clause was i nogg pI

(e.g., a

pronoun g. Clods are very large and they are to see) or was de feted

(e.g., Clo_chiL-LULtjjUEy._ALgidentatniht).

(b) Sentence initial noun phrases. These varied in number of-

adjectives ( .g., dung- Riede, sL_/r%g_z_._mello.rinedled, some very brave

es-1e). Some initial noun phrases contained conjunctions (e.g., many men

and women), and some contained prepositional phrases (cog.. shsslaluLL51

two mouths).

(E) Withinphrase conjunction. The subtypes of this category included

simple noun conjunction (e.g., trees and_bushes), adjective conjuncti

(e.g., hi and old), conjunction of phrases that contain prepositional

phrases (e.g., =lode with_ one moue end _lode with two_ mouths), and various

combinations of these (such as a single word noun phrase conjoined with a

noun phrase that contained a prepositional phrase).

These five structures enabled us to determine particular positions in

the sentences upon which to focus: the boundaries between clauses (either

subordinated or conjoined), the ends of initial noun phrases, and

I _

con Jon within phrases. However, appropriate places to mark word

p boundaries cannot be determined by syntax alone; length of the

10
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sytitertic units is also A determining fneto s res et al., 1979)4

FO

inittal un phrases that

Likewise, length of eon

they tree ) harked as sop

enplric:a.l.ly determine the points ctt which

in a pilot study using the parsing k, adults rarely narked

f only an 'article and a noun.

_rd grin

should be marked, 20 ad u1

a group one session, recd

given the s

Those points

appi

Cie

thin phrases

In eider- to

retWeen Word

en the parsing task. The adults, _ruts

font passages in written and were

ildr 0 in the no-prosody tondttion.

(t at least 502 of the adults marked boundaries were

tiered to be points

d to the four passag

squired breaks. When this criterion was

11 but one of the boundaries between

counted as points requiring breaks. There were 21 requ

breaks between subordinated clauses ked by initial words (denoted by A in

appendix), 18 required breaks between subordinated clauses marked by

sentence medial words (fl in appendix), and 18 required breaks between

conjoined clauses (C in appendix). Only 3 of the 29 initial noun phrases

containing three or fewer words requi d breaks according to the criterion,

while 24 of 34 initial noun phrases of four or more words required breaks (I)

in appendix). Likewise, whether within - phrase conjunctions required breaks

depended on the number of words in the conjoined elements. Twenty-one

phrases with conjunctions met the criterion of requiring breaks (F).

Overall, in the four passages there were 107 points requiring breaks.
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tee- d 48 sentences In the proso ly

y condition

perfo

and

111

grctt

breaks. The data, which ate presectted In Table 1, failed to show any

istcaliy significant differences.

_ in

An

1thon

Prosody

-age

(written presen

and spoken

the numl, tit= of word

10

ees

only)

rd as to whether the marks were AL required

insert Tables 1 and 2 about here

The main A

d-- tracked breaks

Est the frequency with which the

n. n requiring breaks. These data (see

Table 2) showed that children's parsing was better in the prosody condition

than in the no-prosody condition, 1,(1,38) 16.87, a < .00I. The above

average readers did somewhat better than the below average odors, but this

difference failed to reach statistical significance, Ef1.3 m 2.83, g .1.

The interaction of reading Ability and presentation condition just failed to

reach significance, 38) 3.51, 2 al .07. However, as expected, the

below average readers marked significantly fewer required breaks in the no-

prosody condition than in the prosody condition, T(l,38) 8.95, 2 < .01.

There were no significant differences among the below average readers in the

prosody condition, the above average readers in the prosody condition, or

the above average readers in the no-prosody condition.

2
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There was also a signi_ficarrt effect of type of structure

14.04, 2. - - he childlrer rrlaaced required breaks more of tern between

clauses ( tructures Ate, E, arnd C) than at the end of initial mono. phrases (D)

or hetraeen lerrrents c onjoiried within phr=ases (E)... However, tills appears to

be an artifact of the criterion used zo select the points r %tiring break

since the adults rther above tte 5= criterion for between clause

boundaries than for the other types. Stru tu<Te type did not interact with

reading ability or presentation colidi_ F in both cases.

Discus

Fourth grade chi.ldren rs perfo,rma ze on a parsing task wa_o measured when

prosodic information and was not available. The total n- her of word

groups narked did not differ for the above and below average readers,, or f or

the no- prosody and pros ody presentation condi_ tioms Points Which required

word group boundaries t to be marked we re deteroined fr Ea adult norms. The

below average readers Ln the no prosody corndl tiolt varied f ewer of these

required breaks than they did in the Trosody conditio-n. There were no

signif ican differences in the number of requir_ d breaks narked by the below

average readers in the prosody n_dit ion, the ab cve average readers in the

sody condition, or the above average readers in the no prosody condition.

These results are consistent with the- hypothesis that the lack of prosodic

information in written language cantr<ibutes to the diff iculty same children

have in parsing written sentenc



Prosody and 1arsing

12

An alternet1ve e)ulanatian of these results d be based orn the

%lotions of processing load and Limited pc oees ing capacity (1&13erge

Sam 1974; West, i9711) Pf-ccOrdAng tai this view, iv order to parse

Ida tten eairences children 121115 t decode tire words and ume the syntactic and

semantic forma-160m, lboth dcodinl and syntactic and semantic arnalysis

reqvire profcessizig eapacdry f which there is a 1 loi t ed swum t available.

The below average reeriers are presumably less skilled Adecoders than the

aboNe average readers ore, they =lust expend moze of their processing

capacity on decoding, le virig less available for syntactic and semantic

analysis In decoding riot required, so -that the groups

vould be equally able to. allot capacity c o syntactic said semantic analysis.

exp lariation DE ot.ir resisits sums unlikely since wee used s impae

vocabulary and mane of tihe childxe reported any ddifi-culty with any of the

vor.da
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1Breaks marked either before or after and, when

counted as appropriate.

or because were
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A endi ample stimuli passage

CLODS

D

The yellow winged glod is an insect that lives on Orese.

C

Clods are very rge and they are easy to see.

A
When they are born they look Just like worms and small snakes.

D

Their longs wings can move forward and backward.

A
Because they have such long wings they can fly very fast and for a

long

C

Clods sleep during the day and eat at

C

Young glods sleep under rocks and adult glods sleep in trees and

bushes.

B

adult glods will sleep in big and old houses if hey can "t find

trees or bushes.

C
Some glods eat trees and some glods eat animals.

Clods will eat wild animals and mals in houses.

They can eat large and small trees.

The people on © e _ow there are glods with one mouth and glods

with two mouths. 19
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The glods with two mouths have one mouth for meat and one mouth for

plants.

The adult yellow winged glad wakes up when the sun goes down.

A
When they are hungry they will go to towns and nearby cities.

A
they can't find food they become wild and dangerous insects.

Many men and women have been bitten and killed by hungry glods.

A
When people are bitten by glods they turn yellow and blue.

The people on Crese get scared when they know glods are coming.

Every man and woman knows that glods can bite hard and fast.

C E

Clods are afraid of water and they stay away from rivers and large

lakes.

A
If a glad gets wet his wings get heavy and slow.

The people in the towns get hoses and buckets of water when the glods

are coming.

B
The people can use the water to fight if the glods get too close.

0 E

Some very brave people hunt for glods in trees and glods- under rocks.

Most people just leave the glods alone and hope they will stay away.
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Table 1

Mean Number of Word Groups Marked Per Sentence

Below average readers

Above average readers

No- Prosody Prosody
Condition Condition

1.79 1.94

1.98 1.89

19



Table 2
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20

Proportion of Required Breaks Marked

Below average readers

Above average readers

NoProsody Prosody
Condition Condition

22

.56 .69

.71 .76
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